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FEATURES OF PROCESSING EXACT BORES  
OF CYLINDRICAL SPIRAL SPRING HONE 
?????????? ??????? ??????????? ?????????????? ?????????? ? ?????????? ??????? ? ??-
????? ???????????? ????????????? ?????? ???? ???????? ??? ????????? ??????? ?????? ??-
???????? ?? ??????? ????? ??????????????? ?????????. ???????????? ???????? ???????????
?????????? ??? ???????????? ??????-???????? ?????. ???????? ?????????????? ?????? ???-
???? ?????????? ???????? ? ?????????? ???????. ????? ???????? ?????????????? ??????,
??????? ?????????? ???????? ?????????? ???????? ? ??????? ?????? ??????????, ?? ???????
????? ??????????????? ?????????. ???????????? ?????????? ????????????????? ????????
???????????? ?????????????? ???????, ?? ?????? ??????? ???????? ??????????? ???????, ???-
???????? ??????????? ?????????????? ??????????? ????????? ? ???????? ?????? ?????????
?????????, ? ?????? ??????? ?????? ??????????. ?????????? ??????????? ???????? ???????
?????????? ?????????, ???????? ?? ??????? ??????????? ?????????????? ??????????.
???????? ?????: ??????-???????? ???, ?????????????? ??????????, ??????? ?????? ??-
????????, ????????????, ??????? ?? ?????????.
In article process of correction of geometrical deviations in a longitudinal section by means of 
a variation of intensity of removal of a layer of an allowance is considered at change of frequency of an 
axial ostsillyation of per unit length processed bore. Probe of process of correction happens at a honing 
of cylindrical spiral spring hone. The mathematical model of the area of a removed allowance in a longi-
tudinal section is removed. The mathematical model which unites the size of a removed allowance and 
frequency of the axial ostsillyation, per unit length processed bore is also removed. Results of experi-
mental check of adequacy of mathematical models on a basis which the surface of a response coordi-
nating dependence of coefficient of an correct of honing bores from the most influential parameters of 
processing, namely frequencies of an axial ostsillyation is received are presented. Optimum values of 
input parameters of processing influencing process of correction of geometrical deviations are defined. 
Keywords: cylindrical spiral spring hone, geometrical deviations, frequency of an axial ost-
sillyation, honing, allowance on processing.
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????????? ????????????? ??????? ??????????? ?????????????? ??????????
? ?????? ??????? ????????.
?? ??????????? ?????????????? ???????????? ? ?????????? ???????
? ??????????? ??????? ?????? ????????? ??????????? ???????? ???????, ?????
??????? ???????? ???????? ? ???????????? ? ??????? [1, 2, 3] ????????:
– ?????????? ???????? ??????? ????? ?? ?????????????? ???????????,
– ??????? ? ????????? ?????? ??????????.
???????????? ???? ??????????? ?????? ?????????? ?????????? ?????-
???????? ???????? ??????? ?? ???????, ?? ??????? ??????????? ??????????-
???? ???????????.
??? ??????????? ???????????, ??????? ????? ???????? ?????????? ???-
??? ?? ?????????? ?????????????? ?????????? ? ?????????? ???????, ????-
?????? ???????? ?? ????????. ????? ??? ??????? ????????? [3]:  
– ??????????????? ?????????????? ??????????? (??????????????? – 
???. 1, ?, ??????????????? – ???. 1, ?, ? ?????????? – ???. 1, ?).
???????????? ??????????? ????? (?????????????? ???????) [1, 2, 3] ??
???? ?????? ????? ???????? ? ???????????? ???????? ? ???????????? ? ??-
??????????? ??????????? ???????, ? ??? ?????:
?) ???????? ?????? ????????????? ???????? ?????????????? ???? ???-
??? ??????????;
?) ??????????? ???? ???????? ? ???????? ??????????? ???????? ? ????
????? ??????????? ? ???????? ???????????? ? ??????????????? ??????
[1, 2, 3]; 
?) ??????????? ??????? ?? ???????????? ???????? ????????????? ???-
????, ???????? ??? ????????????? ??? ?????????? ??-?? ??????????????
?????????????? ????.
????? ????????????? ????????? ???????????? ????????? ????????????
? ?????????????? ??????-????????? ???? (???), ??????? ????? ?????????
??????????? (???. 2, ?) [4]. 
? ??????????? ??? ????????????? ?????? ???????????????? ????????
???????, ??????????? ??????????????? ?????? ?? ???????????????, ?????-
?????? ??????? ?????????. ??????? ???????????????? ??? ???????????
? ????????????? ??????? ??????????, ?????????????? ?????????? ????????-
????? ??????????? ???????. ??? ???? ????????? ?????????????? ????? ??? ????-
???????, ???????? ??????????? ? ??????????? ?????????? ?????????.
??????-???????? ??? (??. ???. 2, ?) ??????? ?? ?????? ?????????????-
?? ???????? (???) 3, ??????????? ? ???? ?????? ???????? ?? ????????
????????? ???????? ????? ? ??? ????. ??? ???? ?? ???????? ??????????-
???? ???????????, ???????????? ?????????? ?????, ????????? ??????? ???
?????????? ???????? ??????? 4. ???????? ?????? 4 ????????? ????? ????-
???, ? ??????? ??? ???????????.
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???. 1. ??????????? ??????????????? ??? ???????????? ? ?????????????? ??????-
????????? ????: ? – ??????????? ??????????????? ? ??????? ???????; ? – ???????????
??????????????? ? ??????? ???????; ? – ??????????? ?????????? ? ??????? ???????;
1 – ??????? ???; 2 – ?????? ??????????? ???????? ?? ????? ?????????; 3 – ?????????
??????? ?????? ?????????; 4 – ?????? ??????????? ???????? ?????? ?? ????????
?????????; 5 – ?????? ????????? ??????? ?????? ?????????? ?? ???????? ??????; 6 –  
?????? ????????? ??????? ?????? ?????????? ?? ????? ??????????????? ?????????;
l – ????? ??????????????? ?????????; d? – ??????? ??????; dmin – ??????????? ?????????????????; dmax – ???????????? ??????? ??????????; ? – ??????? ?????? ??????????;? – ????????? ?????? ??????????; ?? – ?????????? ????????; n? – ??????? ??????????????; zmin – ??????????? ??????? ?? ?????????; zmax – ???????????? ???????
                                            ?? ?????????; A – ???????? ??????
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???. 2. ??????-???????? ??? (?) ? ????? ??? ??????? (?): 1 – ???????? ?????; 2 – ??-
???????????? ???????????; 3 – ?????? ??????????????? ????????; 4 – ????????
???????? ??????; PX – ?????????? ???? ???????; PY – ?????????????? ???? ???????;
PZ – ?????? ???? ???????; RYZ – ???????????????? ???? ??????? ?? ??? PY ? PZ
????????????? ??????????? ??????? ?????????????? ????? ??????? ??-
???????? ??? 3 ????? ?? ?????????????? ???. ??? ???? ?????????? (?????-
???????? ??? ???????????) ?? ?????? ? ?????????? ???????????.
????????????? ????? ?????????????? ????????????? ? ???????? ?????-
??????? ??? ??????????? ??????????????? ????????? ?? ??????.
????????????? ??????????? ????????. ??? ??????????? ???????????
??????? ??????????? ???????????????? ? ?????????? ??????? ??????????
???????? ???????????? ? ?????????????? ?????? ?????? ?????????. ?????
?????? ????????? – ??????????? ????????? ??? ??????????? ???????????
????????? ???????????? ?????????? ?????????????? ????? ?????????????-
??? ???????????? ?? ??????? ?????????? ?????????????? ????? ????????.
?????????? ??????? ????????????? ???????? ???????? ????????, ????-
??? ????????? ? ???????? ?????????, ? ??????????????? ? ?????????? ????-
???. ??? ????? ??????? ?????????, ??????? ????? ??????????????? ???????
??????????? ??????? ???????? s?, ?????????? ? ?????????? ??????? ???
????????????? ????? ???????????????? (??. ???. 1). 
0
0,5 d ,? ? ??lS dl  (1) 
??? l – ????? ??????, ??; ?d – ?????????? ???????? ?????????????? ??????-
?????, ??,
max min ,d d d? ? ?
??? dmin – ??????????? ???????? ???????? ??????????????? ?????????, ??;
dmax – ???????????? ???????? ???????? ??????????????? ?????????, ??.
??? ?????????? ??????? ???????????? ??????? ?????? ????????? ??-
???????? ???????????? ???????, ??????????? ??????? ????????? (??????-
???? ????????? ?? ??????? ????? ??????????????? ?????????) ? ??????????
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????????? ????????. ??? ????? ????????? ???????? ?????? ??????? ?, ?????-
???????? ?? ???????? ??????? ???????? ? ???????????? ? ???. 2: 
?
l ,
?? ??
d? k RYZ   (2) 
??? d? – ??????? ??????, ??; ? – ??????? ????????? ???????? ?????????? ??
??????? ????? ??????????????? ?????????, ???–1; kl – ??????????? ??????????
????? l ?? ???? ?????? ?????????????? ???????; ? – ????????? ????????? ???-
????? ??????????, ??; RYZ – ???????????????? ???? ??????? ?? ??? PY ? PZ, ?
(???. 2, ?).
?????????? ????????? (1) ? ???????? ?????? ? ?????? ????????? (1) 
? (2) ? ???????:
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?? ?????????????? ??????? ????????? ??????? ???????? ??????? ???-
??? ??????????:
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0,5 d
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dl
 (3) 
?????? ????????, ???????? ?? ??????????? ?????????, ???????? ????-
????????? ?????? ????? ??????? ????? ????. ? ???????????? ? ?????????-
????? ?????? [3] ????? ???????, ??? ????? ??????? ????? ???? ????????-
?????? ????? 1/3 ????? ??????????????? ?????????.
?????????? ????? ?????????????? ????? ??? ? ?????????????? ??-
???????? (??. ???. 1). ? ???????? ????????? ????? ????????? ?????????? ??-
??????????? ?????? ???, ??? ??????? ? ?????????? ???????? ????????, ??-
????? ????????? ? ?????????? ??????? ? ???????????? ? ?????????? (1). ??-
????????? ??????? ????????????? ????????? ??????? ? ????????? ??????
?????????? ? ???????? ??????????? ????????????????.
??????? ????????, ??? ?? ????? ??????????? ???? ??????? ?????? ??-
????????, ??? ??? ???????? ????????? ?????? ??????? ? ??????????????
??????? ?????? ? ?? ???????????? ? ???????? ?????????.
?? ?????? ????????? (3) ???????? ??????? ??????? ??????????? ???????
?????? ?????????? ?? ????????? ???????? ????????, ? ?????? ???????? ??-
??????? ??????? ?? ????? ??????????????? ????????? ??? ????????????????
? ?????????? ??????? (??. ???. 1). 
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????????????????? ???????? ????????????? ????????????? ?????-
?????? ? ??? ?????:
– ??????????????? ????? ????????????? ?? ??????????? ???????? ????-
??? ??????? ???????????? ? ????????????? ??? ????????? ??????????? ???-
????? ? ???????? ?????????;
– ????????????? ????? ????????????? ?? ?????????? ???????????? ?? ????-
??????????? ????? ? ????????????? ???? ???????? ?????? ??????????.
????????? ?????????????? ????????? ?? ???????????? ??????? ?????
????? ????????????? ???????????? ? ???????. ???????? ??????????????
??????? ?? 20 ???? 1412–85 ?? 170–241. ????? ????????? ???? ????????
??????? ??? ??15 125/100, ??6 80/63, ??? 40/28. 
?????????? ??????????????? ????? ????????????? ???????????? ?? ???. 3, 
? ?????? ????? ????????? ???????? ????? ????????? ?? ???????????????
????? ? ???????????? ?????????? ???????? ? ??????? ????? ??????? ?????-
?? [1]. ??????????? ???? ???????????? ??????????? ???? ????????? ?????-
??? ?? ????????? ? ?????? ???????????? ??????? ???????????? [1]. ????-
??? ????? ??????? (93 ??.) ????????? ? ?????? ?????????????.
???. 3. ????????? ???????? ??? ????????? ???: 1 – ???? ????????? ?????????;
2 – ???? ??????? ?????????; 3 – ????? ???????? ?????? ?????????????;
4 – ???? ????????? ??????; 5 – ???? ??????? ??????
?????? ???? ???????????? ?????????? ????????? ??????? ? ????????
14–18 ??? ?????????? ?? ?????????????? ??????????????? ?????????.
??? ?????????? ????????????? ????? ????????????? ????? ????????-
???? ?????????????? ???? ? ?????????? ???????? ? ??????? ????? ???????
??????? [1]. 
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????????? ?????????????? ?????????
???????? ??????????? ???????
?????????
?????????
????????
??????????
12,66 50 
12,67 180 ???????
d ??
12,69 70 
???????????
???????
???????????????
????????? ????? l ?? 50 300 
12–30 25 
15–25 40 ?
19–24 35 
12–30 20 
15–25 40 ?
19–24 40 
12–30 50 
15–25 20 
??????????????
?????????? ?????,
??????????????
????????? z
?
zmin…zmax ???
19–24 30 
12 50 
20 150 ??????? ???????? ????????
z ???
30 100 
???? ? ? ? ? ? ? . ? – ???????????????, ? – ???????????????, ? – ??????????.
? ????????????? ????? ?????? ????????????? ????????????? ???????,
? ??? ?????:
– ??????????? ?????????? ??????? ?????? ?????????? ?1, ???????????
??????????? ?????????? ????????????? ????? ? ???? ?????????? ????????:
?
1
max
?? ,??
??? ?? – ??????????? ??????? ?????? ??????????; ?max – ???????????? ?????-
?? ?????? ??????????;
– ??????????? ??????????????? ??????????? ?2, ??????????? ??????-
??? ?? ? ???????? ?????? ? ?????????????? ?????????:
min
2
max
? ,? z
z
??? zmin – ??????????? ??????? ?? ?????????; zmax – ???????????? ???????
?? ?????????.
?? ???????? ??????????? ?????? ??????????? ?????????????? U? , ??-
????? ????????? ????????? ???????? ??????????? ? ?????????? ?????????.
1
U? ,i
i
d
d
??? ?
??? ?di – ?????????? ???????? ???????????? ???????????? ??????:
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max min ;? ? ?i iid d d
?di–1 – ?????????? ???????? ?? ?????????:
? ?1 max min2 .id z z?? ? ?
? ?????????? ????????????? ????? ????????????? ???? ???????? ??-
????????? ??????? (???. 4).
???. 4. ??????????? ???????????? ?????????????? ?????????
?? ?????????????? ???? ?U ?? ???????????? ?1 ? ?2
?????????????? ??????????? ????????? ?? ??, ??? ???????? ????????????-
??? ??????????? ???????????? ?2 ? ???????????? ???? ?????? ?? ??????? ??-
????????? ?????????????? ?????????? ??? ??????????? ?? ????????? ???????
?????? ?????????? ???????????? ?1. ????? ??????? ????????, ??? ??????????
??????? ?????? ?????????? ????????? ????????????? ?????? ?? ???????????
?????????????? ?????????? ???? ?? ????????????? ????????. ?????????? ???-
??????? ???????? ? ??? ??? ????????? ?????????????? ??????????.
??????????? ??????? (??. ???. 4) ????? ???????????? ??????????
2 2
U 1 2 1 1 2 2? 4,35? 2,672? 5,05? 8,35? ? 14,78? 8,507.? ? ? ? ? ?
??????????, ??? ??????????? ???????? ????????????? ?1 = 0,7 ? ?2 =  
= 0,8, ??? ??????? ??????????? ?????????????? ?????????????? ??????????
?? ?????????????? ???? ?U ????? ???????????? ????????.
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????? ???????, ???????????? ??????????, ??? ???????????? ???????-
??? ??????? ?? ??????????? ????????? ??? ???????????? ??? ????????????
????????:
– ??????? ?????? ?????????? (?? ?????????? ? ???? ????????????? ???-
????? ???????????);
– ??????????????? ??????????? ??????????????? ?????????.
???????????? ? ???????????????? ???????????? ???????????? ??????-
????? ??????? ?????? ?????????? ?? ???????? ?????????? ????????. ?????-
??????????? ???????????? ???????????? ????????????? ??????????? ?????-
?? ???.
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